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1. 'lbe Plans for the Next Year of Support: 
The specific aims for the next year of support are : (1) To continue the 
study ofUV-induced fluorescence distribution profiles of guinea pig lens by 
long-term in vivo UV exposture; (2) To employ the new MaCintosh n data 
collection system for continuing investigation of fluorophorealchemical 
group distributions in human and animal lenses; (3) To study i) Schiff-base 
adducts from cross-linking of carbonyl groups of malondialdehyde (MDA) 
with the reactive amino groups of phospholipids, and ii) browning products 
from nonenzymatic glycosylation of lens crystallins; and (4) To apply the 
precision difference FT-Raman technique to detect subtle structural 
changes of lens crystallin& upon oxidation and in the presence of calcium 
ion; (5) To study the intact lens that has been glutathione-depleted by 1-
chloro-2 ,4-dinitrobenzene. 
2. Concise Description of the Studies Conducted du:riDI the Current 
Budget Year: 
a) UV-Blocking Contaet Len.: Protection of E,.e Leu from UV-
Induced DamtJge · 
We have examined the efficacy of a UV-absorbing 
contact lens in reducing UV-induced damage to the guinea pig 
lens in vivo. Each of the animals was fitted with a UV-blocking 
hydrogel contact lens, possessing a monolayer of UV-absorbing 
chromophore, on the control eye and a regular hydrogel 
contact lens on the contralateral eye. After 12-19 months of 
continuous exposure to UV from a blacklight source, the 
unprotected lens showed increased (a) opacification, (b) 
pigmentation, (c) fluorescence, and (d) disulfide formation. 
Such changes a]zSo occur in human lenses during 
cataractogenesis. Therefore, our study strongly supports the 
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idea that increased exposure to UV light is an important factor 
in human cataract formation. 
N Gl)'COien Gronula in the Leru of Dove tmd Pigeon Stutlialby 
Ekctron MieiWCOPY and Rtmatm 8pectlveoopy 
Electron microscopy confirms the presence of a high 
concentration of glycogen particles in the lens nuclear region 
of birds of flying habit such as the ring-neck dove· and pigeon 
lens. This observation is consistent with Raman spectroscopy. 
The glycogen granules in the dove lens, which are 
approximately 35 nm in diameter, are classified as beta type 
granules. Although this type has been previously 
characterized by high rates of glycogen turnover in other 
tissues, its localization in the lens nucleus indicates that it 
may serve a structural function rather than as a storage depot 
of carbohydrate in the lens. In a comparative electron 
microscopy study, glycogen granules were not observed in the 
chicken lens. 
c) Study of a Transient Glycogen Cataract in the Pigeon Lens 
We observed for the first time that during the first two 
weeks after hatching young pigeons show a dense nuclear 
cataract. Transmission electron microscopy revealed that the 
lens opacity was specifically associated with extensive 
accumulation of glycogen aggregates in the nuclear fiber cells. 
These aggregates of various sizes were composed of individual 
35-nm beta glycogen particles. In contrast, glycogen 
aggregates were not seen in transparent lenses at the age of 
three weeks and older, at which time only an homogeneous 
distribution of individual glycogen particles at a high 
concentration was present in the entire cytoplasm of nuclear 
fiber cells. Our result shows that the altricial pigeon is born 
with a transient cataract associated with an accumulation of 
glycogen aggregates:'in the nuclear fiber cells. 
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